The nucleotide sequence of the 1.3 kilobase-pair DHA segment, which contains the genes for riboaomal proteins S8 and L6, and a part of L18 of Mycoplasma capricolum, has been determined and compared with the corresponding sequence in Escherichia coli (Cerretti et_ al., Nucl. Acids Res. 11, 2599 , 1983 . Identities of the predicted amino acid sequences of S8 and L6 between the two organisms are 54Z and 42Z, respectively. The A + T content of the M. capricolum genes is 71Z, which is much higher than that of Z. coli (49Z). Comparisons of codon usage between the two organisms have revealed that M. capricolum preferentially uses A-and U-rich codons. More than 90Z of the codon third positions and 57Z of the first positions in M. capricolum is either A or U, whereas J!. coll uses A or U for the third and the first positions at a frequency of 51Z and 36Z, respectively. The biased choice of the A-and U-rich codons In this organism has been also observed in the codon replacements for conservative amino acid substitutions between M. capricolum and 12. coli. These facts suggest that the codon usage of M. capricolum is strongly influenced by the high A + T content of the genome.
INTRODUCTION
The DNA of raycoplasmas is extremely rich in A and T (1, 2) . It is thus interesting to see how this characteristic feature effects on the structure of the mycoplasma genes. Recently, we have cloned a DNA segment containing a cluster of ribosomal protein genes of Mycoplasma capricolum (3) . This paper reports the nucleotide sequence of the DNA segment coding for ribosomal proteins S8 and L6, demonstrating that the codon usage in M. capricolum genes is greatly deviated from that in J2. coli.
MATERIALS AND METHODS
Plasmid DNA was prepared according to Oka et_ jil. (4) . DNA sequence determinations were performed by the chain-termination method of Sanger etâ l. (5) as described by Messing and Vieira (6) .
Restriction-endonucleases, T4 DNA-ligase and DNA polymerase I (large fragment) were purchased from Takara-Shuzo Co. Ltd.(Kyoto). The enzyme reaction conditions were those recommended by the comercial supplier. fa-P)dATP was purchased from Amersham Japan. The construction of plasmid pMCB1088 containing a DNA segment from M. capricolum ATCC27343(KID) was described elsewhere (3).
RESULTS
Plasmid pMCB1088 contained a 9 kilobase-palr (Kb) Bglll-fragment of M.
capricolum DNA that had been inserted into the BamHI-site of pBR322 (3).
This DNA segment coded for at least eight ribosomal proteins (3). The restriction map of the insert is shown in Fig. l identities with those of £. coli ribosomal protein S8 (7) and L6 (8),
respectively. The reported N-terminal sequences of proteins S8 and L6 from Bacillus subtills also shoved high horologies with the corresponding sequences of the ORFs (9, 10). Thus, we considered the ORF-1 and ORF-2 as the genes for M. capricolum S8 or rpsH and L6 or rplF, respectively. The 0RF-3 could encode 81 amino acid residues, the sequence of which resembled that from the N-terminus of the JE. coli ribosomal protein L18 (31Z identity).
We tentatively identified the ORF-3 as a part of the L18 gene or rplR. The
ORFs were interrupted by relatively short (19 and 28 base-pairs) spacers, that did not contain promoter-or terminater-like sequences, suggesting that these genes are a part of the operon for ribosomal protein genes. It is interesting that the order of the genes (rpsH-rplF-rplR) on this fragment was the same as that in the spc-operon of E. coli, where the genes for ten ribosomal proteins and two membrane proteins are clustered as a transcriptional unit (11) . This indicates that the order of at least the three genes mentioned above has been conserved between M. capricolum and I!.
coli.
Since the complete sequence of the j!. coll spc-operon was reported (11), we can directly compare the sequences of the ribosomal protein genes between M. capricolum and J!. coli. Fig. 2 shows the nucleotide sequences of the 1. base-pairs longer than that of E^. coll. The spacers between the genes of M.
capricolum were longer than those of £. coli.
DISCUSSION
The A + T content of M. capricolum genomic DNA is 75Z (12), one of the highest in prokaryotes so far known, whereas that of ^. coli DNA is about 502. Thus, the high A + T content of the genome may directly dictate the codon usage of the M. capricolum genes. In fact, the A + T content of the M.
capricolum ribosomal protein genes is about 71%, which is much higher than that of 12. coli (49X). In Table 1 is compared the codon usage in S8 and L6 genes between II. capricolum and ^. coll. The choice of synonymous codons in M. capricolum is clearly different from that in 1!. coli and strongly biased. To see further the preferential use of A-and U-rich condons in M.
capricolum, individual codons for the S8 and L6 genes of the two organisms are compared. There exists 143 identical amlno acids at the homologous positions between M. capricolum and E. coli S8 and L6 (Fig. 2) . Among them, Table 3 .
Here, the preferential use of A-and U-rich codons in M. capricolum can clearly be seen. Sixty-six codons having G or C at the third position in J5.
coll are replaced by synonymous codons ending in A or U with M. capricolum. 
No. proteins between the two organisms (Fig. 2) . In Table 4 are collected all of these amlno acid substitutions with their codon replacements. Most of the conservative amino acid substitutions take place so that the M. capricolum maintains much higher A + U content in the codons than E^. coli. For example, seven Arg with codon CGU or CGC In £. coll are replaced at the corresponding The obvious preference of A and T in M. capricolum is clearly seen not only in the codons, but also in the spacers. In fact, the spacers between rRNA genes of M. capricolum are extremely rich in A and T (13) . Also, the A + U content of rRNAs from mycoplasmas is highest in prokaryotes (14) . Thus, in H. capricolum, the constraint for the preferential use of A and T has operated at the DNA level as a selection force upon the codon choice as well as the construction of other parts of the genome.
